On the domain structure of cytochrome P450 102 (BM-3): isolation and properties of a 45-kDa FAD/NADP domain.
Cytochrome P450 102 is a catalytically self-sufficient monooxygenase isolated from barbiturate-induced Bacillus megaterium. The enzyme contains FAD, FMN, and heme in a single polypeptide chain of 1048 residues, and each of the cofactors is believed to be located in a separate domain. In the present study we have used exhaustive endogenous proteolysis to produce a 45 kDa fragment of the cytochrome. This fragment bound the 2',5'-adenosine diphosphate moiety of NADP(H) strongly, with approximately the same dissociation constant as in the native enzyme, and contained only FAD (0.93 equivalents per polypeptide, epsilon 453nm = 11,200 M-1cm-1). Reduction of the flavin by sodium dithionite proceeded quite slowly to yield FADH2, but no stable semiquinone species was produced upon air re-oxidation. In contrast, NADPH rapidly reduced this FAD/NADP(H) domain aerobically to produce the FADH. semiquinone radical. At a 75:1 molar ratio of the FAD/NADP(H) domain to the P450 102 heme domain, no laurate hydroxylase activity was observed. Gas-phase sequence analysis showed the presence of two major sequences beginning at Phe646 (403 residues, MW 45,033) and Asp652 (397 residues). These data are in agreement with the crystal structures of related enzymes and closely define the boundary of the FAD/NADP+ domain in P450 102.